In the Claims 



Claim 1 (currently amended): An instrument comprising: 

an ionization source configured to apply different ionization energies 
to a sample to provide different sample characteristics; an4 

processing circuitry configured to process the different sample 
characteristics to identify the samp le , sample: 

wherein the processing circuitry is configured to acquire at least two 
data sets of the different sample characteristics, one of the two data sets of 
the different sample characteristics comprising a first sample characteristic 
associated with a first ionization energy and another of the two data sets of 
the different sample characteristics comprising a second sample 
characteristic associated with a second ionization energy: and 

wherein the processing circuitry is further configured to access at 
least two data sets of reference sample characteristics, one of the data sets 
of the reference sample characteristics comprising a third reference sample 
characteristic associated with the first ionization energy and another of the 
two data sets of the reference sample characteristics comprising a fourth 
reference sample characteristic associated with the second ionization 
energy. 

Claim 2 (original): The instrument of claim 1 wherein the ionization source 
comprises an electron impact ionization source and one of the ionization 
energies comprises 70 eV. 
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Claim 3 (original): The instrument of claim 1 wherein at least one of the 
sample characteristics comprises mass spectra of the sample. 

Claims 4-5 (cancelled). 

Claim 6 (currently amended): The instrument of claim § 1 wherein the 
processing circuitry Is further configured to compare the data sets of the 
different sample characteristics with the data sets of the reference sample 
characteristics and calculate a match value. 
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Claim 7 (currently amended): A mass spectrometer comprising: 

an ionization component configured to receive a sample and provide a 
first ionization energy to the sample to form a first ionized analyte and 
provide a second ionization energy to the sample to form a second ionized 
analyte, wherein the first and second energies are not equal; 

a detection component configured to detect the first and second 
ionized analytes formed by the ionization component; af\4 

processing circuitry configured to monitor the detection component and 
associate detection of the first ionized analytes with a first sample 
characteristic and associate detection of the second ionized analytes with a 
second sample characteristic, wherein the processing circuitry is further 
configured to associate both the first sample characteristic with the first 
ionization energy, and the second sample characteristic with the second 
ionization energy to identify a s a mp le, sample: 

wherein the sample characteristics comprise mass spectra and the 
processing circuitry is further configured to prepare a sample data set 
comprising first and second data sets, the first data set comprising the first 
mass spectra associated with the first ionization energy and the second data 
set comprising second mass spectra associated with the second ionization 
energy; and 

further comprising storage circuitry comprising media configured to 
store digital data, wherein the media comprises reference data comprising 
third and fourth data sets, the third data set comprising a third mass spectra 
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and the first ionization energy and the fourth data set comprising a fourth 
mass spectra and the second ionization energy, wherein the third mass 
spectra was acouired at the first ionization energy and the fourth mass 
spectra was acguired at the second ionization energy . 

Claim 8-9 (cancelled). 

Claim 10 (currently amended): The mass spectrometer of claim & 7 wherein 
the processing circuitry is further configured to compare the sample and 
reference data, the comparing comprising applying an algorithm to both the 
mass spectra of the first data set and the third data set, and the mass 
spectra of the second data set and the fourth data set, the algorithm 
configured to compare mass spectra and proyide a first match value of the 
mass spectra of the first data set and the mass spectra of the third data set 
and a second match value of the mass spectra of the second data set and 
the mass spectra of the fourth data set. 

Claim 11 (original): The mass spectrometer of claim 10 wherein the 
processing circuitry is further configured to provide an average of the first 
match value and the second match value. 

Claim 12 (original): The mass spectrometer of claim 7 wherein the first 
ionization energy comprises electron impact ionization energy of about 10 
eV and the second ionization energy comprises electron impact ionization 
energy of about 70 eV. 
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Claim 13 (original): The mass spectrometer of claim 7 wherein the 
ionization component comprises first and second ionization sources, the first 
ionization source being configured to provide the first ionization energy and 
the second ionization source being configured to provide the second 
ionization energy, wherein the first ionization parameter comprises electron 
impact ionization energy and the second ionization energy comprises 
chemical ionization energy. 

Claim 14 (original): The mass spectrometer of claim 7 wherein: 

the ionization component is further configured to provide the first 
ionization energy to the sample at a first moment in time and the second 
ionization energy to the sample at a second moment in time; and 

the processing circuitry is configured to correlate both the first 
ionization energy provided with the first ionized analytes detected during the 
first moment in time, and the second ionization energy provided with the 
second ionized analytes detected during the second moment in time. 

Claim 15 (original): The mass spectrometer of claim 7 further comprising: 
storage circuitry comprising a plurality of data sets, each of the data 

sets comprising a reference sample characteristic associated with one of the 

first or second ionization energies; and 

wherein the processing circuitry component is further configured to 

access the data sets responsive to the detection of the first and second 

ionized analytes and determine a match value. 
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Claim 16 (cancelled). 



Claim 17 (currently amended): The mass spectrometer of claim 4€- 20 
wherein the Ionization component comprises an electron impact ion source 
component and the first ionization energy comprises an electron impact 
energy of about 10 eV and the second ionization energy comprises an 
electron impact energy of about 70 eV. 

Claim 18 (currently amended): The mass spectrometer of claim 4-& 20 
wherein the ionization component comprises an electron impact ion source 
and the mass separator component comprises an ion trap. 

Claim 19 (currently amended); The mass spectrometer of claim 4S 20 
wherein the processing circuitry is further configured to prepare a sample 
data set comprising first and second data sets, the first data set comprising 
the first sample characteristics associated with the first ionization energy 
and mass separation waveforms and the second data set comprising the 
second sample characteristic associated with the second ionization energies 
and mass separation waveforms. 
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Claim 20 (currently amended): A mass spectrometer comprising: 

an ionization component confioured to receive a sampl e and provide a 
first ionization enerav to tlie sample to form a first ionized analvte and 
provide a second ionization enerav to the sample to form a second ionized 
analvte. wherein the first and second energies ar e not equal: 

a detection component configured to detect the first a nd second 
ionized analvtes formed bv the ionization component: 

processing circuitrv configured to monitor the detection com ponent and 
associate detection of the first ionized analvtes with a first sample 
characteristic and associate detection of the second ionize d analvtes with a 
second sample characteristic, wherein the processin g circuitrv is further 
configured to associate both the first sample charac teristic with the first 
ionization enerov. and the second sample characteristic wi th the second 
ionization energy to identifv a sample: 

a mass separation component configured to receive t he first and 
second ionized analvtes from the ionization compon ent and provide a first 
separation waveform to separate a first mass-to-cha rae ratio range of 
ionized analvtes and provide a second sepa ration waveform to separate a 
second mass-to-charae ratio range of ion ized analvtes: and 

whRrfiin the processing circuitrv is further conf igured to associate both 
the first sample characteristic with the first ma ss separation waveform, and 
the second sample characteristic with the s econd mass separation 
waveform: and 
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Tho mass spoctromotor of cla i m 16 further compr i sing storage circuitry 
comprising media configured to store the sample data set and a reference 
data set, the reference data set comprising third and fourth data sets, the 
third data set comprising a third sample characteristic of a reference sample 
associated with the first ionization energy and mass separation waveforms 
and the fourth data set comprising a fourth sample characteristic of the 
reference sample associated with the second ionization energy and mass 
separation waveforms, wherein the third sample characteristic was acquired 
utilizing the first ionization energy and mass separation waveforms and the 
fourth sample characteristic was acquired utilizing the second ionization 
energy and mass separation waveforms. 

Claim 21 (original): The mass spectrometer of claim 20 wherein the mass 
separation waveforms are not equal. 
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Claim 22 (currently amended): A mass spectrometer comprising: 

a first analyte modification component configured to receive a sample 
and provide both a first ionization energy to the sample to form a first group 
of ionized analytes, and provide a second ionization energy to the sample to 
form a second group of ionized analytes; 

a first mass separation component configured to receive the first and 
second groups of ionized analytes and provide both a first separation 
waveform to separate a first mass-to-charge ratio range of the first group of 
ionized analytes, and provide a second separation waveform to separate a 
second mass-to-charge ratio range of the second group of ionized analytes; 

a second analyte modification component configured to receive the 
first and second mass-to-charge ratio ranges of ionized analytes and 
provide both a third energy to the first and second ranges of ionized 
analytes to form a third group of ionized analytes, and provide a fourth 
energy to the ranges to form a fourth group of ionized analytes; 

a second mass separation component configured to receive the third 
and fourth groups of ionized analytes and provide both a third separation 
waveform to separate a third mass-to-charge ratio range of the third group 
of ionized analytes and provide a fourth separation waveform to separate a 
fourth mass-to-charge ratio range of the fourth group of ionized analytes, 
wherein at least one of the first and second or third and fourth ionization 
energies, or the first and second or third and fourth separation waveforms 
are not equal; 
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a detection component configured to detect the ionized analytes of tine 
third and fourth ranges of ionized analytes received from the second mass 
separation component; and 

processing circuitry configured to monitor the detection component 
and associate detection of ionized analytes of the third range with a first 
sample characteristic and associate detection of ionized analytes of the 
fourth range with a second sample characteristic, wherein the processing 
circuitry is further configured to correlate both the first sample characteristic 
with one or more of the first ionization energy, the first mass separation 
waveform, the third energy and the third mass separation waveform, and 
the second sample characteristic with one or more of the second ionization 
energy, the second mass separation waveform, fourth ionization energy, and 
the fourth separation waveform. 

Claim 23 (original): The mass spectrometer of claim 22 wherein both the 
first and second analyte modification components comprise electron impact 
ionization sources and the ionization energy of the first source of the first 
data set comprises about 10 eV and the ionization energy of the first source 
of the second data set comprises about 70 eV. 

Claim 24 (original): The mass spectrometer of claim 23 wherein the second 
analyte modification component comprises a collisionally induced 
dissociation source and the third and fourth energies comprise collisionally 
induced dissociation energies. 
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Claim 25 (original): The mass spectrometer of claim 22 winerein both the 
first and second mass separation components comprise ion traps. 

Claim 26 (original): The mass spectrometer of claim 25 wherein the second 
ion trap is configured to isolate individual analytes of a predefined mass-to- 
charge ratio. 

Claim 27-35 (cancelled). 

Claim 36 (currently amended): A sample analysis method comprising: 

providing a sample; 

generating a sample data set using the sample, the sample data set 
comprising first and second data sets, wherein each of the first and second 
data sets comprises at least one of an analytical parameter value and a 
sample characteristic acquired using the analytical parameter value, wherein 
the analytical parameter value of the first set is different than the analytical 
parameter value of the second s o t; and set: 

using the first and the second data sets, identifying the sampl e . 
sample; 

wherein the sample characteristic comprises a t least mass spectra and 
the identifying the sample furthe r comprises: 

prnvidina a reference data set comprisino third a nd fourth data sets. 
the third data set comprising the analvtical parameter value of the first set 
and mass spectra of a reference sample gene rated using the analytical 
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parameter value of the first set, and the fourth data s et comprising the 
analytical parameter value of the second set and mass spectra of the 
reference sample generated using the analvtical p arameter value of the 
second set: and 

comoarina the sample and reference data sets, the co mparing 
comprising applying an algorithm to both the mass s pectra of the first data 
set and the third data set, and the mass spectra of th e second data set and 
the fourth data set, wherein the aloorlthm is configur ed to compare mass 
spectra and provide a first match value of the mass spe ctra of the first data 
set and the mass spectra of the third data set and a sec ond match value of 
the mass soectra of the second data set and the mass spectra of the fourth 
data set. 

Claim 37 (original): The analysis method of claim 36 wherein the generating 
comprises: 

generating a plurality of analytes; and 

detecting the analytes to generate a plurality of spectra, wherein the 
sample characteristics comprise the spectra. 

Claim 38 (original): The analysis method of claim 36 wherein the analytical 
parameter value a parameter value of one or more of a sample inlet 
component, an analyte modification component, a mass separation 
component, and a detection component. 
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Claim 39 (original): The analysis method of claim 38 wherein the analyte 
modification parameter value comprises an ionization energy applied by an 
ionization source. 

Claim 40 (original): The analysis method of claim 39 wherein the analyte 
modification parameter value of the first data set comprises a first ionization 
energy and the analyte modification parameter value of the second data set 
comprises a second ionization energy, wherein the value the first ionization 
energy is lower than the second ionization energy. 

Claim 41 (original): The analysis method of claim 36 wherein the analytical 
parameter value comprises a parameter value of one or more of a sample 
inlet component, an analyte modification component, a mass separation 
component, and a detection component and the generating the sample data 
set comprises: 

generating a first plurality of ionized analytes at a first analyte 
modification parameter value; 

separating a first group of the ionized analytes from the plurality at a 
first mass separation parameter value; and 

generating a second plurality of ionized analytes from the first group 
of ionized analytes at a second analyte modification parameter value; and 

separating a second group of ionized analytes from the second 
plurality at a second mass separation parameter value, the sample 
characteristic comprising the spectra of the second group of ionized 
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analytes, wherein the first and second data sets comprise one or more of 
the first and second analyte modification and mass separation parameter 
values. 

Claim 42 (original): The analysis method of claim 41 wherein the first and 
second mass separation parameters are the same. 

Claim 43 (original): The analysis method of claim 42 wherein the first mass 
separation parameter value of the first data set does not equal the first mass 
separation parameter value of the second data set. 

Claim 44 (currently amended): The analysis method of claim 41 wherein the 
mass separation parameter value of the flps- first and second data sets 
comprises a mass range value. 

Claim 45 (original): The analysis method of claim 44 wherein the first 
analyte modification parameter value of the first set does not equal the first 
mass separation parameter value of the second data set. 

Claim 46 (original): The analysis method of claim 45 wherein the first 
analyte modification parameter value of the first and second data sets 
comprises and ion source energy. 

Claim 47 (original): The analysis method of claim 41 wherein the first and 
second mass separation parameters are different. 
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Claim 48 (original); The analysis method of claim 47 wherein the first mass 
separation parameter value comprises a predefined mass-to-charge ratio 
isolation value and the second mass separation parameter value comprises 
a mass-to-charge range. 

Claim 49 (original): The analysis method of claim 48 wherein the predefined 
mass-to-charge ratio isolation value of the first set of data does not equal 
the predefined mass-to-charge ratio isolation value of the second set of 
data. 

Claim 50 (original): The analysis method of claim 41 wherein the identifying 
the sample comprises: 

providing a reference data set comprising the sample characteristics 
of a reference sample and one or more of the first analyte modification 
parameter value, the second analyte modification parameter value, the first 
mass separation parameter value, and the second mass separation 
parameter value; and 

comparing the reference data set to the sample data set. 

Claim 51 (cancelled). 
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